Surgery of the large bowel makes many demands on the anaesthetist, not only to safeguard the welfare of the patient but also to provide ideal conditions to ensure the successful outcome of the surgical procedure. The choice of anaesthetic agents and techniques may be influenced not only by the extent of the surgical operation but also by pre-existing medical disease and treatment, preoperative preparation of the patient, the anastomosis, the endocrine response to surgery, and postoperative pain relief. These factors are not intended to be exhaustive and do not include problems associated with emergency surgery.
Pre-existing medical disease and treatment A history of recent coronary artery thrombosis will reduce the probability of the patient leaving hospital alive, even though the immediate result of the surgical procedures appear to be successful. The use of beta-adrenergic blocking agents for the management of hypertension may potentiate the action of anaesthetic agents, cause constriction of the large bowel and even result in rebound hypertension in the postoperative period. Megacolon may cause elevation of the diaphragm with pulmonary collapse, while some patients may be having long-term treatment with steroids or immunosuppressive drugs.
. . In ulcerative colitis or Crohn's disease, despite initial increases in intestinal blood flow, there is fibrosis in the chronic stage with resultant reduction of blood flow to the bowel (Hulton et al. 1977) . In inflammatory bowel disease, pulmonary function may be compromised: Heatley et al. (1982) found that 50% of patients had normal pulmonary function tests, 25% had a reduction in lung transfer factor, while 6% had fibrosing alveolitis.
Preoperative preparation of the patient Preparation of the bowel by purgation may result in loss of fluids and electrolytes, with an increase in the release of antidiuretic hormone; renal failure may ensue. The use of aminoglycoside antibiotics may enhance the neuromuscular blocking action of muscle relaxants.
Premedication usually consists of sedation given by injection and an anticholinergic drug to inhibit bowel activity during surgery. Care must be taken to avoid morphine in the perioperative period in diverticular disease as it increases intraluminal pressure (Painter & Truelove 1964) . Parks (1970) found that even after resection of the bowel affected by diverticular disease, the remaining colon was still abnormal in its response to morphine. Diazepam inhibits the gut and may result in prolonged postoperative ileus.
The anastomosis
The integrity of the intestinal anastomosis may be influenced by anaesthesia, and by surgical and local factors at the site of the anastomosis.
Anaesthesia
Most techniques of modern anaesthesia involve the intravenous induction with musclerelaxant for intubation followed by a muscle relaxant to paralyse the abdominal muscles, the patients being ventilated with nitrous oxide, oxygen and either inhalational or intravenous supplements to provide analgesia. At the end of the surgical procedure the muscle relaxant is reversed with atropine and neostigmine. Routine monitoring, apart from clinical observation, includes the use of ECG, noninvasive techniques to record blood pressure, measurement of urinary output, oesophageal temperature, minute volume and end-tidal CO 2 , Anaesthesia may influence the integrity of the anastomosis by affecting bowel activity and colonic blood flow.
Bowel activity: Bell & Lewis (1968) and Bell (1970) observed a high leak rate of ileorectal anastomoses when neostigmine was administered to reverse the activity of non-depolarizing muscle relaxants. This prompted a personal study (Wilkins et al. 1970) to investigate the stimulating effect of neostigmine on the gut, and it was found that the ileum was particularly sensitive. This effect could be alleviated by repeated administration of atropine, with close observation of the pulse rate because an increase in gut activity was mirrored by a decrease in pulse rate. Wilkins et al. (1970) also showed that halothane inhibited the action of neostigmine on the gut. Whitaker (1968) confirmed that neostigmine could produce contraction of the bowel, but this effect was unlikely to disrupt the suture line by direct action. The only possible deleterious effect was that the contractions would decrease blood flow.
Morphine increases the tone of the small and large bowel by central and peripheral actions (Burleigh et al. 1981) , and is to be avoided in diverticular disease. The effect is readily reversed by naloxone.
Although the effects of cholinergic activity on the bowel are readily understood, the sympathetic effects are more complex. It had been believed that alpha-adrenergic activity affected the small bowel and beta-adrenergic activity the large bowel, but it now appears that the motility and tone of the intestines are inhibited at alpha and beta-2 receptor sites (Mayer 1980) . It follows that adrenergic blocking agents, in particular beta-blockers, may decrease the size of the bowel lumen.
Drugs such as metoclopramide, used in the treatment of postoperative nausea and vomiting, act both centrally and peripherally, increasing peristalsis of the small intestine. This may be an undesirable effect after an intestinal anastomosis, but may be inhibited by atropine.
Colonic blood flow: Whitaker et al. (1970) found that the anastomotic leak increased when 10% of the blood volume had been lost due to haemorrhage. Despite adequate blood transfusion, the blood supply of the colon was not always restored to normal because of splanchnic vasoconstriction. Haemorrhage of the order of 50% could reduce splanchnic blood flow by 40%, the anastomotic leak increasing when the blood pressure fell below 50 mmHg (Schrock et al. 1973) . Kerr & Swan (1981) have shown that alpha-adrenergic receptor stimulation causes vasoconstriction and beta stimulation causes vasodilatation in the colonic circulation, implying that beta-adrenergic blocking agents may be deleterious to the blood supply of the colon.
Morphine, although having an adverse effect on gut activity, increases splanchnic blood flow by 20% (Leaman et al. 1978) , an effect which is readily antagonized by naloxone. Halothane and methoxyflurane both increase mesenteric vascular resistance and decrease splanchnic blood flow (Vatner & Smith 1974 , Libonati et al. 1973 . Aitkenhead et al. (1980a) found that hypocapnia caused a significant decrease in colonic blood flow and an increase in total peripheral resistance, especially when halothane was administered. Although most anaesthetic techniques result in hypocapnia, in practice this appears to have little clinical significance. Aitkenhead et al. (1978) advocated the use of spinal or epidural analgesia, because although there was a decrease in arterial blood pressure, the colonic vascular resistance also fell and the colonic blood flow improved (Aitken head et al. 1980b ). Spinal and epidural analgesia inhibit sympathetic activity, allowing the vagus to act unopposed on the gut, whose lumen may be reduced; this makes construction of the anastomosis technically more difficult. The length of the abdominal incision may require an extensive spinal block, with resultant profound hypotension.. Andreen (1982) concluded that although anaesthesia may have some effect on the splanchnic and hepatic circulation, it is only one of many factors involved. It may be of importance when the blood supply to the anastomosis is critical. Most studies of blood flow have involved the total distribution of blood to the colon without considering the blood supply of the submucosa; this appears to be more important than that to the muscular layer in preserving the integrity of the anastomosis (Bond et al. 1980) and although anaesthesia and surgery produce marked swings in gut blood flow, neither causes a marked shift in blood flow from the mucosa of the gastrointestinal tract (see Kvietys & Granger 1982) . Chou & Gallavan (1982) found that an increase in blood flow had little effect on gut motility, but ischaemia and hypoxia produced a transient rise followed by prolonged paralysis.
Surgical and local factors at the anastomosis
Infection and trauma increase collagenase activity, which might account for the absence of collagen in the submucous layer of the colon (Hawley 1970) . Apart from factors such as the shape of the pelvis, infection and the technique of suturing, Tagart (1981) stressed the importance of viscosity and reduced the level of the anastomotic leak by ensuring that the preoperative haemoglobin level was less than 12.5g.
An analysis of nearly 100 patients at St Mark's hospital (J Ritchie, personal communication) confirms the importance of the blood supply to the anastomosis. The leak rate, if the anastomosis is above the peritoneal reflection, is of the order of 5%; below the reflection it is of the order of 19%; while a perianal anastomosis carries a 50%· risk of disruption.
Endocrine response to surgery
The endocrine response to surgery and anaesthesia has been extensively reviewed (Kaufman 1982) . Modern techniques of general anaesthesia fail to abolish hormone release during surgical stimulation unless the dose of drugs given, such as fentanyl, is so large that postoperative respiratory complications may ensue (Cooper et al. 1981) . In contrast, epidural and spinal analgesia are successful in suppressing the endocrine response (Brandt et al. 1979) , the best results being obtained when the incision is made in the lower abdomen for gynaecological operations. It now appears that the level of ACTH in the plasma after injury is far in excess of that required to produce maximum adrenal activity, and that catecholamine release may bedetrimental. There is increased protein breakdown with slower wound healing, a reduction in muscle mass and negative nitrogen balance. Studies with adrenergic blocking agents such as labetalol appear promising, as judged by endocrine studies and the general well-being of the patient following surgery. Well-being is difficult to quantify, but may be assessed by estimating postoperative fatigue (Rose & King 1978 , Christensen et al. 1982 . Wang et al. (1979) introduced the use of intrathecal opiates for pain relief. Intrathecal diamorphine (heroin) injected immediately after induction of anaesthesia results in pain relief for as long as 24 hours following surgery, as well as providing profound muscular relaxation with smaller doses of muscle relaxants during operations. In a personal series of 100 patients, the controls required up to six doses of intramuscular opiates during the first 24 hours (unpublished). Not only does intrathecal diamorphine provide pain relief, it also suppresses the endocrine response to surgery. Although respiratory depression has been reported in the first 24 hours after surgery (Meller et al. 1982) , the respiratory rate can readily be monitored, the respiratory depression being of the same order as that seen after intramuscular injection of opiates.
Postoperative pain relief

Discussion
The integrity of the blood supply to the bowel would seem of paramount importance, and developments are awaited in methods of assessing the viability of bowel and intestinal blood flow. Piasecki (1981) suggested an oxygen electrode modified to measure total blood flow in the serosal layer of the bowel would be able to detect areas of local ischaemia. Shepherd & Riedel (1982) developed laser-Doppler flow meters which can give continuous measurements of blood flow in either mucosal layer or the muscular layer of the intestine.
New drugs have been introduced such as glycopyrrolate, which has a more profound and prolonged action than atropine, possibly enabling neostigmine to be given more readily. The use of this drug may be overtaken by the introduction of a new relaxant called atracurium, which does not depend on enzyme activity for its destruction and does not necessarily require the use of an anticholinesterase to terminate its effect. The drug has minimal effects on the cardiovascular system, which is an added safety factor for the intestinal anastomosis.
